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.ABSTRACT 
The present study on growth rate of different body pa~ts in relation to 
total length, in the male and female Puntius sara.na (Ham.) did not show any 
significant heterogeneity except in snout length (p.Ol). The growth rate of 
snout length was found to be higher in females (b~0.0377) than in males 
(b=0.0266). Since the growth rate of most of the body parts was found to be 
homogeneous in both the sexes, the common regression co-efficient ''b" were 
calculated on pooled data to represent the growth rate of different body 
parts against total length, The linearity of regression lines indicated isomertirc 
growth. 
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INTRODUCTION 
Morphometric characters are very 
useful taxonomic tools. However, the 
interest of modern ichthyologists is changing 
from conventional study ofmorphometeric 
characters to the study of growth Tates of 
different body parts. This is mainly because 
the statistical models, describing multiple 
regression of diffeTent body parts aTe more 
useful in the separation of different races 
and stocks of different fish species (Mar, 
1955). 
Puntius sarana (llam.), a common 
freshwateT teleost has a wide ditJtributional 
range in India. The studies on this species 
so far is limited to the general description 
of different :rnoTphometeric & meristic 
characters and their ratio and/ or 
percentage with total length (Day, 1878: 
Mishra, 1959; Menon, 1952; Chauhan and 
Rama Krishna, 1953; Srivastava, 1963; 
Sultan and Shamsi, 1981). 
The present study is an attempt to find 
out the growth rate of diffeTent body parts 
of adult P. sara.na and theiT probable 
variations between males and females. 
MATERIAL AND METHODS 
A total of 159 specimens (73 males & 
86 females) of P.sarana (HarnJ collected 
from BudhwaJ:a fish market, Bhopal during 
the period ofMay 1989 to Aug. 1990 ranging 
151 to 322 mm in total length (Males 155 to 
292 mm, females 151. to 322 mm) were 
used for the pTesent study. Linear 
measurement ofbody parts like total length 
(TL), Furcal length (FL), Standard length 
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(SL), Pre-anal length (PAL), Pre-ventral 
length (PVL) Pre-dorsal length (PDL), Head 
length (HL) and shout length (SNL) were 
measured on a fish measuring board to the 
nearest millimeter. The maximum body 
depth (MABD) and minimum body depth 
(MIBD) were measured with the help of 
fine divider from the origin of dorsal fin to 
the base of ventral fin and at the narrowest 
point of the caudal peduncle respectively in 
the vertical line with 1mm precision. 
All the body parts were compared with 
total length for their growth rates. The 
regression of different body parts on total 
length were studied applying regression 
analysis (Snedecor, 1956). The regression 
of different body parts on total length were 
applying regression analysis (Snedecor, 
1956). The regression equation of linear 
form i.e., Y=a+bx (where 'a' is a constant 
and 'b' is the regression co-efficient) was 
used and the values of 'a' and 'b' in above 
equation and the co-efficient of correlation 
'r' were calculated empirically using the 
least square method. The analysis of 
covariance was used and 'F-test' was applied 
to test the homogeneity of values of 
regression co-efficient 'b' of male and female 
P.sarana under present study. 
RESULTS 
The values of 'a', 'b' and 'r' of various 
morphometric characters were calculated 
both for male and female P. sarana (Table 
1) and calculated 'f values (Table 2) 
indicated homogeneity in 'b' values of 
different body parts of males and females, 
except for SNL (P>.01). Therefore, the pool 
'b' values were calculated to represent the 
growth rate of different body parts m 
relation to total length (Table 3). 
The studies show that in relation to 
TL, the FL has the highest rate of growth 
Table 1: Values of 'a', 'b' and 'r' showing the relationship between different 
body parts and total length of male and female P. sarana (Ham). 
Sr. No. Body Parts MALES FEMALES 
a b r a b r 
1. TL/FL -1.6555 0.8806 fi:(J.0997 -2.2199 0.8841 0.996 
2. TL/SL -10.5059 0.8611 0.998 -13.9256 0.8748 0.997 
3. TL/PAL -14.2663 0.6471 0.993 -12.2203 0.6382 0.965 
4. TL/PVL -5.7879 0.4119 0.997 -7.0766 0.4148 0.986 
5. TL/PDL -4.0899 0.4103 0.993 -70436 0.4102 0.990 
6. TL/PPL -2.6309 0.1928 0.969 -2.5649 0.1873 0.929 
7. TL/HL 0.2676 0.1707 0.983 -2.0882 0.1804 0.978 
8. TL/SNL 4.6104 0.0266 0.712 2.3062 0.0377 0.808 
9. TLIMABD - 7.1015 0.3163 0.982 -2.0882 0.2908 0.898 
10. TLIMIBD 3.4194 0.0782 0.990 3.2517 0.0788 0.984 
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Table 2: 'b' values and calculated 'F' values of different body parts in male and 
female P. sarana. 
Sr. No. Body Parts Variations due to deviation Residual Calculated 
from individual regiession D.F. M.S. "F" 
D.F. s.s. M.S. 
1. FL 155 1194.78 7.71 1 8.01 1.04* 
2. SL 155 797.88 5.15 1 6.52 1.27* 
3 .. PAL 155 4184.94 26.99 1 4.94 0.18* 
4. BVL 155 593.36 3.83 1 3.69 0.96* 
5. PDL 155 688.17 4.44 1 5.85 1.32* 
6. PPL 155 922.53 5.95 1 2.17 0 .. 37* 
7. HL 155 286.88 1.85 1 4.97 2.69* 
8. SNL 155 167.35 1.08 1 6.87 6.36* 
9. MABD 155 2779.97 17.94 1 37.94 2.11* 
10. MIBD 155 37.43 0.24 1 0.20 0.83* 
Table 3 : Values of pool 'a', 'b' and 'r' and respective regression equation of 
different body parts in relation to total length for P.sarana. 
Sr. No. Body Parts Values of Pool Regression equation 
a b r (Y = a+bx or bx +a) 
1. TL/FL -1.9002 0.8824 0.997 FL = 0.8824 TL + 1.9002 
2. TL/SL -12.0914 0.8680 0.998 SL = 0.8680 TL + 12.0914 
3. TL/PAL -13.3284 0.6426 0.979 PAL= 0.6426 TL + 13.3284 
4. TL/PDL -5.5047 0.4153 0.992 PDL = 0.4153 TL + 5 .504'7 
5. TL/PVL -6.4143 0.4133 0.993 PVL = 0.4133 TL + 6.4143 
6. TL/PPL -2.6961 0.1900 0.949 PPL = 0.1900 TL + 2.6961 
7. TL/HL -0.8245 0.1756 0.980 HL = 0.1756 TL + 0.8245 
8. TL/SNL 3.5747 0.0322 0.761 SNL = 0.322 TL + +3.5747 
9. TLIMABD -3.8056 0.3035 0.940 MABD = 0.3035 TL + 3.8056 
10. TL/MIBD 3.3405 0.0785 0.987 MIBD = 0.0785 TL + 3.3405 
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TOTAL LENGTH IN MM 
Fig 1 : Regsession of different body parts on total length in P. sarana. 
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followed by SL, PAL, PDL, PVL, MABD, 
PPL, HL, MIBD, & SNL (Table 3 & Fig. 1) 
The pool values of correlation co-efficient 
'r' ranged 0.761 to 0.998 for different body 
parts (Table 3), indicating a close and 
positive correlation between total length 
and other body parts. 
DISCUSSION 
The results of present study revealed 
that there is no statistically significant 
difference between the growth rates of 
different body parts in relation to total 
length in male and female P.sarana except 
for the growth rate of SNL which was 
found to be significantly different (p>.01). 
The growth rate of SNL in females 
(b=0.0377) was higher than male 
(b=O. 0266). In other words the females have 
longer snout than males. Other than this, 
no appreciable sexual dimorphism was 
observed in the pattern of growth of different 
body parts. The general growth pattern of 
P.sarana in the present case is in conformity 
to the earlier studies onLactarius lactarius 
(Chaudhary and Dwivedi, 1983-84); 
Megalaspis cordyla (J aiswar and Devaraj, 
1989); and Trypauchen vagina (Acharya 
and Dwivedi, 1984-85). The differences 
observed in the present study in proportional 
growth of different body parts of P.sarana 
with that of Sultan and Shamshi, 1981 
may be partly due to ecological conditions 
or due to genetic difference of the samples 
used from two widely different places. The 
variations may also be due to differences in 
sample sizes of different length ranges 
(Sultan & Shamsi 1981). 
A straight line relationships was 
observed between various body parts and 
total length (Fig.1) which suggest that the 
growth of this species is isometeric. The 
values of pool 'r' ranging 0. 761 to 0.998 
(Table 3) further indicated a close and 
positive correlation between different body 
parts and total length. Sultan and Shamsi 
(1981) also observed isometeric growth and 
a positive correlation between various body 
measurements and the total length in case 
ofP.sarana ofriver Kalifrom the Western 
U.P. 
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